Copy for the Elected Office (EO/US) 

PA MT COOPERATION TREAT 



PCT/J POO/04625 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

KAWAKITA, Takenaga 
Sowa Building 

3-6, Nihonbashi-kayabacho 2-chome 

Chuo-ku 

Tokyo 103-0025 

JAPON 


Date of mailing (day/month/yea r) 
25 April 2001 (25.04.01) 


Applicant's or agent's file reference 
M213P-F1117 


IMPORTANT NOTIFICATION 


International application No. 

PCT/JP00/04625 j 


International filing date (day/month/year) 
11 July 2000(11.07.00) 



1. Th 
X 


e following indications appeared on record concerning: 
the applicant | | the inventor | [ the agent | | the common representative 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person f^] the name | | the address \ J the nationality [ ^| the residence 


Name and Address 

ECOLOGY CORP., 

1-2-905, Koishikawa 2-chome 

Bunkyo-ku 

Tokyo 112-0002 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 

The applicant identified in Box 2 should be included on the record as an additional 
applicant for all designated States except US. 


4. A copy of this notification has been sent to: 
| X| the receiving Office f j the designated Offices concerned 
| | the International Searching Authority | X| the elected Offices concerned 
| X| the International Preliminary Examining Authority | J other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Susumu Kubo 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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THIS PAGE BLANK (uspto) 



EO/US 
PCT/J POO/04625 

PA MT COOPERATION TREAT"" . 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 
i Uo Department ot commerce 

United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

25 January 2001 (25.01.01) 




International application No.: 

PCT/JP00/04625 


Applicant's or agent's file reference: 
M213P-F1117 


International filing date: 

11 July 2000(11.07.00) 


Priority date: 

19 July 1999(19.07.99) 


Applicant: 

MURATA, Toshiaki eta! , 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International preliminary Examining Authority on: 

05 December 2000 (05.12.00) 



| "| in a notice effecting later election filed with the International Bureau on: 



2. The election | X | 

□ 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer: 



Telephone No. 



J. Zahra 

(41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



3779334 
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PA^JT COOPERATION TREATIJ^ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

KAWAKITA, Takenaga 

Qnwa RuilHina 

\j \j vv a u uiiuii i^j 

3-6, Nihonbashi-kayab 
Chuo-ku 
Tokyo 103-0025 
JAPON 


aeho-2~€fo©roe — — 

MLCfe.lv b.U 

NOV. 1 3. 2000 

TAKENAGA KAWAKITA 


Date of mailing (day/month/year) 
30 October 2000 (30.10.00) 




UtKIIHtlJ KMItWI /\i lOKNfcY 


Applicant's or agent's file reference 
M213P-F1117 


IMPORTANT r 


NOTIFICATION 


International application No. 
PCT/JP00/04625 


International filing date (d a y/mo nth/year) 
11 July 2000(11.07.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 
19 July 1999 (19.07.99) 


Applicant 

MITSUI ENGINEERING & SHIPBUILDING CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was. submitted or transmitted to the Internationa! Bureau in compliance with Rule 17.1(e) or (h). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk!*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 



4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 
as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

19 July 1999(19.07.99) 
10 Dece 1999 (10.12.99) 
31 Janu2000 (31.01.00) 



Priority application No. 

11/204763 
11/351940 
2000/22384 



Country or regional Office 
or PCT receiving Office 

JP 
JP 
JP 



Date of receipt 
of priority document 

25 Augu2000 (25.08.00) 
25 Augu 2000 (25.08.00) 
25Augu2000 (25.08.00) 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


S. Mandallaz 


121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 - C ^^C^" 


Form PCT/IB/304 (July 1998) 


003620743 
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RECEIVED 



MAY, -T. 2001 



TAKENAGA KAWAKITA 

CERTIFIED PATENT ATTORNEY 



PA^JT COOPERATION TREAT 



PCT/J POO/04625 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
25 April 2001 (25.04.01) 



To: 



KAWAKITA, Takenaga 
Sowa Building 

3-6, Nihonbashi-kayabacho 2-chome 

Chuo-ku 

Tokyo 103-0025 

JAPON 



Applicant's or agent's file reference 
M213P-F1117 



IMPORTANT NOTIFICATION 



International application No. 
PCT/J POO/04625 



International filing date (day/month/year) 
11 July 2000 (11.07.00) 



1. The following indications appeared on record concerning: 
| X| the applicant | | the inventor [ ~~j the agent p~j the common representative 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person | | the name j J the address [ | the nationality | | the residence 


Name and Address 

ECOLOGY CORP., 

1-2-905, Koishikawa 2-chome 

Bunkyo-ku 

Tokyo 112-0002 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 

The applicant identified in Box 2 should be included on the record as an additional 
I applicant for all designated States except US. 


4. A copy of this notification has been sent to: 
| X| the receiving Office | | the designated Offices concerned 
| | the International Searching Authority | X | the elected Offices concerned 
| X | the International Preliminary Examining Authority | | other: 





The International Bureau of WIPO 
34, chemin des Cotombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer / 
Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



003983569 
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HSPCT/IPEA/409 (1 9 98*F7J1) 



PATENT COOPERATION TREATY 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
M213P-F1117 


i?no niDTuru A rTrnw SeeNotiflcationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examjnation Report (Form PCT /IPEA/4I6) 


International application No. 

PCT/JP00/04625 


International filing date (day/month/year) 
11 July 2000(11.07.00) 


Priority date (day/month/year) 

19 July 1999(19.07.99) 


International Patent Classification (IPC) or national classification and IPC 
A6 1 L 9/00, 9/20, BO 1 D 53/34, 53/86 


Applicant 

MITSUI ENGINEERING & SHIPBUILDING CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



| | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
— amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




I] 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

05 December 2000 (05.12.00) 


Date of completion of this report 

18 May 2001 (18.05.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer j 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 
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1NTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Internationa] application No. 

PCT/JP00/04625 



I. Basis of the report 



I. With regard to the elements of the international application:* 
pxQ the international application as originally filed 

| | the description: 

pages 

pages 

pages 

{ | the claims: 
pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 19 



pages 
pages 



, filed with the demand 



filed with the letter of 



|~] the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



m , filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed t 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3), 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

□ 



the drawings, sheets/fig m 



5 This report nas b een established as if (some of) the amendments had not been made, since they have been considered to go 

— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



| Interna 



International application No. 

PCT/JP00/04625 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanatio ns supporting such statement 

1. Statement ~™" 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2-14 



1-14 



1-14 



YES 

NO 1 

YES 
NO 

YES 
NO 



2. Citations and explanations 
Documents cited in the ISR- 

S55£l* US%°87470lT ' A1 (TOt ° Ltd) ' ^ ^ 1994 (26 -° 5 - 94) ' C,aimS; DeSCriptj ° n ' PaS6S 1 t0 3 & EP ' 

aium^SL 7 f , (MatS " s ;^ , E,ectri , c Ind - Co -' Ltd >> 1« November 1990 (16.11.90), Claims; page 2, upper right 
column, line 7 to lower left column, line 6 (Family: none) 

APoncauon^o^ mwaZ ** t™?^^™* * the Written a PP ,ication ° f *P-»«- Utility Model 
XX ^^nSS^" " 5 " 32039> (CalS ° niC 17 A P ril >** (17.04.93), claim 1; 

Z\ It^^Xl S; g k °i none) (1606 - 98) ' ^ ~* *» ^ ™> 

Explanation 
<Conceming claim 1> 

Documents 1 to 3 describe a method for treating polluted air by shining ultraviolet light in the presence of a 

Sbed tc.aim C ! $ST* ' I ^ USing thanium °* ide as - PhotocL* t , P S„Son 

does not dlJr h J r, r ap P ,,cat,on Iacks novelt y * view of documents 1 and 2. Although document 3 
2^£T^ ? ? T g t,tan,Um ° Xide 33 the P hoto «talyst, the invention described in claim 1 also fails 
^^^iS^^^aS^. ^ " «~ *• - a ^catalyst and no difficulty is 

<Conceming claims 2 to 14> 

Document 4 describes a method and device for disinfecting and purifying air, wherein air is irradiated with 
ultrav.n et light havmg a wavelength of 180 to 200 nm so » to generate ozone anoTe* *e a^s S£ 

tr 1 ? ; sht havin /, a wave,ength ° f 200 to 300 - and "*s£S 

fuses Ae oxidant nn g r^ 1 "" 61 " 4 dOCS n0t dCSCribe USing 3 Ph°^alyst, the method described in document 
suSSncei in a IK Tr,^ m ° leCU,eS> 3nd SUper0xide to Compose bacteria and odorous 
that 1 , *•? ^ C ° Uld h3Ve easily conceived the idea of including the use of a photocatalyst 

tavLhwtc h H 6 T ge " ™ ,ecu ' es and ^peroxides when irradiated with ultraviolet light. Therefore the 
inventions described in claims 2, 3, and 8 to 10 of the present application do not involve an inventive step" 

h^i!S th3t Wa !f iS produc J ed in the reaction of ™e aforementioned active molecules and the idea of adjusting 

aZed vx?- ; : do °; a i cond,t '° n ng unit are we " ^ ma «^ *•». one m the « cou id 

Set 8 *, 3 - f d ' ng 3 d,7,ng StCp - Therefore > the inventions described in claims 7 and 14 of the preset 
application do not involve an inventive step. present 

™J7 en £ ons u describe , d in c,ai ™ 4 to 6 and 1 1 to 13 of the present application are found to use a well-known 
Ztl^Z ^ ^ *" inVenti ° nS deSCribed in C,a ™ S 4 to 6 and 11 to ' 13 do noUnvoWeT 
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v. moat* m^mxnmm±<omm^mmz'o^xff>mmi 2& (pct.3 5*(2» ^srgtttt* 
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» 1 : WO, 94/11092, Al (3i€l^1$3§tfc5£#*±) , 
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INTERNATIONAL PREL 



Y EXAMINATION REPORT 



Im^^ati 



ionai application No. 

PCT/JP00/04625 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



j~) the sequence listing part of the description: 
pages 



, as originally filed 

_ , filed with the demand 



pages 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been furnished. 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



^ p i This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

*. Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70 J 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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In^^tional application No. 

PCT/JPOO/04625 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 2-14 YES 

Claims 1 NO 

Inventive step (IS) Claims YES 

Claims 1-14 NO 

Industrial applicability (IA) Claims 1-14 YES 

Claims NO 



2. Citations and explanations 
Documents cited in the ISR: 

Document 1: WO, 94/1 1092, Al (Toto Ltd.), 26 May 1994 (26.05.94), Claims; Description, pages 1 to 3 & EP, 

630679, Al & US, 5874701, A ; 
>: JP, 2-280818, A (Matsushita Electric Ind. Co., Ltd.), 16 November 1990 (16.11.90), Claims; page 2, upper right 

column, line 7 to lower left column, line 6 (Family: none) 
I: Microfilm of the specification and drawings annexed to the written application of Japanese Utility Model 

Application No. 3-80790 (Laid-open No. 5-32039) (Calsonic Corporation), 17 April 1993 (17.04.93), claim 1; 

paragraph no. 4 (Family: none) 
\: JP, 10-155887, A (Tadashi Mochiki), 16 June 1998 (16.06.98), entire document, particularly the claims, paragraph 

no. 12, working example 1, and Fig. 1 (Family: none) 

Explanation 
<Concerning claim 1> 

Documents 1 to 3 describe a method for treating polluted air by shining ultraviolet light in the presence of a 
photocatalyst. Since documents 1 and 2 further describe using titanium oxide as the photocatalyst, the invention 
described in claim 1 of the present application lacks novelty in view of documents 1 and 2. Although document 3 ! 
does not describe the idea of using titanium oxide as the photocatalyst, the invention described in claim 1 also fails 
to provide an inventive step because titanium oxide is representative as a photocatalyst and no difficulty is 
recognized in the selection of titanium oxide. 

<Concerning claims 2 to 14> 

Document 4 describes a method and device for disinfecting and purifying air, wherein air is irradiated with 
ultraviolet light having a wavelength of 180 to 200 nm so as to generate ozone and then the air is irradiated 
sequentially with ultraviolet light having a wavelength of 200 to 300 nm and ultraviolet light having a wavelength 
of 300 to 420 nm. Although document 4 does not describe using a photocatalyst, the method described in document 
4 uses the oxidizing power of ozone, active oxygen molecules, and superoxide to decompose bacteria and odorous j 
substances in air. One skilled in the art could have easily conceived the idea of including the use of a photocatalyst 
that generates active oxygen molecules and superoxides when irradiated with ultraviolet light. Therefore, the j 
inventions described in claims 2, 3, and 8 to 10 of the present application do not involve an inventive step. 

The fact that water is produced in the reaction of the aforementioned active molecules and the idea of adjusting 
humidity in an indoor air conditioning unit are well known matters and, thus, one skilled in the art could have easily 
arrived at the idea of adding a drying step. Therefore, the inventions described in claims 7 and 14 of the present 
application do not involve an inventive step. 

The inventions described in claims 4 to 6 and 1 1 to 13 of the present application are found to use a well-known 
mode for the photocatalyst. Therefore, the inventions described in claims 4 to 6 and 1 1 to 1 3 do not involve an 
inventive step. 
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(57) Abstract: A process for purifying an oxygen-containing gas, characterized in that the process comprises a first step of irradiat- 
ing an ultraviolet ray having a short wavelength of 1 10 nm or more and less than 200 nm to a gas such as air to be treated, to thereby 
generate ozone, a second step of irradiating an ultraviolet ray having a medium wavelength of 200 nm or more and less than 300 nm 
to the gas having been treated in the first step, to thereby form active oxygen, and a third step of irradiating an ultraviolet ray having 
a long wavelength of 300 to 380 nm to the gas having been treated in the second step, to thereby convert the above active oxygen to 
an oxygen molecule in a ground state, wherein at least the second and/or third steps are carried out in the presence of a photocatalyst 
preferably comprising orthorhombic titanium oxide particles or said particles and, carried thereon, fine particles of another metal; 
and an apparatus for the process. The process can be employed for sterilizing, deodorizing and purifying an oxygen-containing gas 
instantaneously and also for decomposing an organic compound which is difficult to decompose by means of a conventional process 
to a low molecular weight compound such as carbon dioxide or water. 
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